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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolyte battery with good 
low temperature characteristics and high cycle characteristics. 

SOLUTION: The battery has a positive electrode capable of doping/undoping 
lithium ions, a negative electrode made of metallic lithium or a material 
capable of doping/undoping lithium ions, and a nonaqueous electrolyte prepared 
by dissolving a lithium salt electrolyte in a nonaqueous solvent. The 
nonaqueous solvent contains a cyanoethoxy compound represented by the general 
formula, R-(OC2H4CN)n. In the formula, n=l-4, R is either one of the following 
structures. R:CmH2m+2-n, CmH2m+2-n(OC2H4)p, CmH2m+2nCO, and CmH2m+2nOCO 



(m=l-3, P=l-4). 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nonaqueous electrolyte rechargeable battery equipped with the 
positive electrode containing a lithium content multiple oxide, the negative electrode which contains a dope and the 
carbon material which can be dedoped for a lithium ion, and the nonaqueous electrolyte which comes to dissolve a 
lithium salt electrolyte in a non-aqueous solvent. It is related with the nonaqueous electrolyte rechargeable battery 
which especially amelioration of an electrolyte presentation was made and was excellent in low temperature- 
dependenccy-characteristics nature and a cycle property. 
[0002] 

[Description of the Prior Art] In recent years, the miniaturization of a pocket device follows on progressing and the 
demand of a miniaturization and lightweight-izing is increasing to the cell used as the power source. Moreover, 
advanced features of a device follow on progressing, power consumption increases, and the demand to that charge is 
completed to a cell for a short time and discharge of a heavy load being possible is increasing. The nonaqueous 
electrolyte rechargeable battery which uses a lithium ion as a dope and uses as a negative electrode the carbon material 
which can be dedoped as what meets the demand of the formation of small lightweight attracts attention, and it inquires 
briskly. The nonaqueous electrolyte rechargeable battery which used the polymer gel electrolyte for the electrolyte 
especially to the demand of thin-shape-izing is dramatically suitable. In a service temperature environment, it is high 
ion conductivity until now as an electrolyte, and since the solvent boiling point is high and the vapor rate is slow, 
carbonates are used as a main solvent. However, when it is used in this electrolytic-solution solvent independent, since 
viscosity is high and the ionic conductivity in low temperature falls, lowering of a cell property may arise. In order to 
solve such a problem, hypoviscosity solvents, such as dimethyl carbonate and diethyl carbonate, are used. 
[0003] However, hypoviscosity solvents, such as a chain-like carbonate, are low-boiling point solvents in many cases, a 
low-boiling point solvent may volatilize at the time of cell production, and the cell engine performance may fall by 
expansion of a cell, deformation of the cell configuration by lifting of cell internal pressure, or reduction of the amount 
of solvents. However, it is dramatically difficult to raise low temperature-dependenccy-characteristics nature, without 
using a hypoviscosity solvent. 
[0004] 

[Problem(s) to be Solved by the Invention] Let it be a key objective for this invention to raise low temperature- 
dependenccy-characteristics nature and a cycle property in the nonaqueous electrolyte cell equipped with the positive 
electrode which is going to solve the above-mentioned problem and contains a lithium content multiple oxide, the 
negative electrode which contains a dope and the carbon material which can be dedoped for a lithium ion, and the 
nonaqueous electrolyte which comes to dissolve a lithium salt electrolyte in a non-aqueous solvent. 
[0005] 

[Means for Solving the Problem] This invention a dope, the positive electrode which can be dedoped, a metal lithium 
negative electrode, or a lithium ion for a lithium ion A dope and the negative electrode which can be dedoped, It is the 
cell equipped with the nonaqueous electrolyte which comes to dissolve a lithium salt electrolyte in a non-aqueous 
solvent. This non^ague ous solvent i s general jbrmuLa R-(OC 2 H 4 CN) n. B y considering as the nonaqueous electrolyte 
cell char^terizedby containing the cyanoethoxy compound expressed, the charge-and-discharge property and cycle 
property in low temperature can be raised. 

[0006] here ~ the inside of the above-mentioned formula, and n= -- 1-4R are any one of the following structures. 
[0007] R: Cm H2m+2-n Cm H2m+2-n(OC two H4) p Cm H2m+2-nCO Cm H2m+2-nOCO (m=l-3, p=l-4) 
[0008] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



5/1/2007 



• JP,20G0-077096,A [DETAILED DESCRIPTION] 



Page 2 of 5 



[Embodiment of the Invention] Hereafter, this invention is explained concretely. According to this invention, the thing 
of the multiple oxide of a lithium, the multiple oxide of cobalt and a lithium, the multiple oxide of nickel and a lithium, 
and manganese or the above-mentioned multiple oxide which permuted cobalt, nickel, and manganese in part with 
other transition metals, respectively can be used as a positive electrode, for example. As a negative-electrode ingredient 
in which charge and discharge are possible, a carbon material can be used for a lithium ion. As a supporting electrolyte 
of the electrolytic solution, LiPF6, LiBF4, LiC104, LiS03 CF3, LiN (S02 CF3)2, LiN(S02 C two F5)2 LiN (S02 
CF3) (S02 C four F9), LiC (S02 CF3)3 etc. - lithium salt - independence - or two or more sorts can be mixed and it 
can use. As a nonaqueous electrolyte solvent, if two or more sorts of solvents (for example, ethylene carbonate, 
propylene carbonate, a gamma butyrolactone, etc.) are mixed and cyanoethoxy compounds, such as methyl cyano ethyl 
ether, ethyl cyano ethyl ether, dicyano ethyl ether, ethylene glycol cyano ethyl ether, methyl cyano ethyl ester, ethyl 
cyano ethyl ester, and methyl cyano ethyl carbonate, are used including solvents other than independence or the above, 
it can **, for example. Thereby, the low temperature-dependenccy-characteristics nature and the cycle property of a 
nonaqueous electrolyte rechargeable battery can be raised. 

[0009] As a reason such effectiveness is acquired, it thinks as follows. That is, lowering of the mobility of the lithium 
ion at the time of the low temperature by the high coefficient of viscosity of nonaqueous electrolyte can be considered 
as one of the causes of low temperature-dependenccy-characteristics nature lowering of a nonaqueous electrolyte 
rechargeable battery. A freezing point and coefficient of viscosity are low, and a cyano ethyl ether compound does not 
bar migration of a lithium ion under low temperature. Moreover, since the dielectric constant is high, the degree of 
dissociation of a lithium salt electrolyte is large, and contributes to improvement in ionic conductivity. In addition, 
since the boiling point is very as high as 150 degrees C or more as compared with other hypoviscosity solvents, such as 
a chain-like carbonate, in a production process, it is hard to volatilize, and it is suitable, when making it the shape of a 
sheet like especially a gel electrolyte and assembling. Although these cyanoethoxy compounds are concretely shown in 
a table 1, this invention is not limited to this. 
[0010] 
[A table 1] 
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[0011] 

[Example] Hereafter, although an example explains the detail of this invention, this invention is not limited to this. 
[0012] The sheet-like cell of this invention was produced according to the following procedure. 
[0013] (Production of a positive electrode) as positive active material - as the LiCo02 87 weight section and electric 
conduction material — as the carbon 10 weight section and a binder — the polyvinylidene fluoride 3 weight section — 
mixing - a positive electrode ~ a mixture is adjusted and this is distributed to a N-methyl-2-pyrrolidone — making — a 
positive electrode — a mixture — the slurry was adjusted. Next, after applying this slurry to homogeneity at one side of 
the aluminium foil of 20-micrometer thickness which is a positive-electrode charge collector, the sheet-like positive 
electrode was obtained by drying and performing compression molding with a roll press machine. 
[0014] (Production of a negative electrode) the polyvinylidene fluoride 6 weight section which are 94 weight sections 
and a binder about a carbon material as a negative-electrode active material — mixing ~ a negative electrode - it 
considers as a mixture and distributes to a N-methyl-2-pyrrolidone - making ~ a negative electrode — a mixture - the 
slurry was adjusted. Next, after applying this slurry to homogeneity at one side of the copper foil of 20-micrometer 
thickness which is a negative-electrode charge collector, the sheet-like negative electrode was obtained by drying and 
performing compression molding with a roll press machine. 

[0015] (Production of a nonaqueous electrolyte rechargeable battery) It is LiBF4 so that it may become 1 mol/1 to one 
sort chosen from the compounds 1-9 shown in a table 1 of mixed solvents of cyanoethoxy compound 60 capacity % 
and ethylene carbonate 40 capacity % as a supporting electrolyte. It was made'to dissoTvT"Hntfrffne kinSs^telggtrolytic 
solutions were prepared. 

[0016] In each above-mentioned electrolytic solution, polyethylene oxide 3 organic-functions acrylic ester was mixed 
so that a weight ratio with this electrolytic solution might be set to 1 :4. The gel electrolyte was formed by making a 
polypropylene nonwoven fabric with a thickness of 30 micrometers carry out impregnation of this mixed liquor 
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according to an individual, and irradiating an electron ray. After making above-mentioned positive electrode / gel 
electrolyte / negative electrode rival, from the positive electrode and the negative electrode, the lead was drawn and it 
obturated using the aluminum lamination. The thin nonaqueous electrolyte rechargeable battery of this inventions 1-9 
as this shows to drawing 1 was produced. 

[0017] In addition, it is in drawing 1 and, for a positive electrode and 3, as for a negative electrode and 5, a separator 
and 4 are [ 1 / a positive-electrode charge collector and 2 / a negative-electrode charge collector and 6 ] aluminum 
laminations. 

[0018] (Example of a comparison) The nonaqueous liquid rechargeable battery of the example of a comparison was 
produced on the same conditions except having changed into the gamma butyrolactone the cyanoethoxy compound in 
the electrolytic solution used for an above-mentioned gel electrolyte. 

[0019] The temperature characteristic trial of the cell of this invention and the cell of the example of a comparison was 

performed, and the rate of discharge capacity to geometric capacity was shown in a table 2. 

[0020] 
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[0021] The result of a table 2 shows that the low-temperature charge/discharge capability ability in -10 degrees C has 
been improved as compared with the cell of the example of a comparison by which the nonaqueous electrolyte 
rechargeable battery of this invention using a cyanoethoxy compound used only the conventional annular carbonate as 
a non-aqueous solvent. 

[0022] Next, the cycle trial which charges and discharges [ charge electrical-potential-difference 4.10V and 37.5mA of 
charging currents ] on condition that termination electrical-potential-difference 2.70V by 15mA of discharge currents 
continuously on the conditions of charging-time 3 hours in the temperature of 20 degrees C using the cell of this 
invention 1 and the cell of the example of a comparison was performed. The result is shown in drawin g 2 . 
[0023] It turns out that the cell of this invention 1 is excellent in a cycle property compared with the cell of the example 
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of a comparison a passage clear from drawin g 2 . 
[0024] 

[Effect of the Invention] In the nonaqueous electrolyte rechargeable battery equipped with the positive electrode which 
contains a lithium content multiple oxide according to this invention, the negative electrode which contains a dope and 
the carbon material which can be dedoped for a lithium ion, and the nonaqueous electrolyte which comes to dissolve a 
lithium salt electrolyte in a non-aqueous solvent, low temperature-dependenccy-characteristics nature and a cycle 
property can be improved, and the industrial value is size. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the cell equipped with the nonaqueous electrolyte which comes to dissolve [ a dope, the negative 
electrode which can be dedoped, and a lithium salt electrolyte ] a dope, the positive electrode which can be dedoped, a 
metal lithium negative electrode, or a lithium ion in a non-aqueous solvent for a lithium ion, and this non-aqueous 
solvent is general formula R-(OC2 H4 CN) n. Nonaqueous electrolyte cell characterized by containing the cyanoethoxy 
compound expressed, here ~ the inside of the above-mentioned formula, and n= ~ 1-4R are any one of the following 
structures. 

R: Cm H2m+2-n Cm H2m+2-n(OC two H4) p Cm H2m+2-nCO Cm H2m+2-nOCO (m=l-3, p=l-4) 

[Claim 2] The nonaqueous electrolyte cell according to claim 1 by which 5-100 capacity % content of said cyanoethoxy 

compound is done into the non-aqueous solvent. 

[Claim 3] The nonaqueous electrolyte cell according to claim 1 or 2 by which said non-aqueous solvent contains at 
least one sort in ethylene carbonate, propylene carbonate, and gamma butyl lactone as a subsolvent. 
[Claim 4] The nonaqueous electrolyte cell according to claim 3 the range of whose capacity factor of said cyanoethoxy 
compound and subsolvent is 0:100-95:5. 

[Claim 5] It is the cell equipped with the gel electrolyte which serves as [ lithium ion / a dope, the positive electrode 
which can be dedoped, a metal lithium negative electrode, or / electrolyte / lithium salt ] a dope and a negative 
electrode which can be dedoped from the nonaqueous electrolyte which it comes to dissolve in a non-aqueous solvent, 
and a macromolecule in a lithium ion, and this non-aqueous solvent is general formula R-(OC2 H4 CN) n. Nonaqueous 
electrolyte cell characterized by containing the cyanoethoxy compound expressed, here — the inside of the above- 
mentioned formula, and n= ~ 1-4R are any one of the following structures. 

R: Cm H2m+2-n Cm H2m+2-n(OC two H4) p Cm H2m+2-nCO Cm H2m+2-nOCO (m-1-3, p=l-4) 
[Claim 6] The nonaqueous electrolyte cell according to claim 5 by which said gel electrolyte contains the 
macromolecule which has ethylene OKISAITO. 



[Translation done.] 



http://ww4.ipdl.inpit.go.jp^ 5/1/2007 



09) n*mmft (jp) < 12 > & ^fj 4tF jft & $S <a) auiHWiWMMW 

#^2000-77096 
(P2000 -77096A) 
(43)£iB B ¥J£12*F 3 f\ 14 0 (2000. 3. 14) 

FI r-73-r(0#) 
H0 1M 10/40 A 5H0 2 9 



(5D intci.' mmn 

H 0 1 M 10/40 



(2l)fflH»^ 


ftH¥10-244674 




(71)tHHA 000006688 










(22)fflHB 


¥fi£l0^8/|31B(lS 


(98.8.31) 










(72) %m >m m%. 
























(72)f&E# #± »- 








*KtffRt8rfj«BllT6S6# «c5S£*ta 
















F^-A(#3?) 5H029 AJ01 AJ05 AK03 AL06 AL12 








AM02 AM03 AM04 AU05 AM07 








AM16 CJ08 EJ11 HJ02 HJ07 



©4) mwzm »#wamm 



(57) imm 

won v*VJ*4*yiv-y. m-rmzz. 
fit. AKUf-^Aftaxttyf-^A-f^ytF-r, 

ft l«-7UMiJ: s y f-9A«Wfftt**JMIK: 

mmt-m^R-i oc 2 h 4 cn> . x-mtii^r 

T\ ±fEBW*ajft-C&4. ildiW, n=l 

R : Co H2m*2-n s Cm H2o + 2-n (OC2 H4 ) 

p , Cm H 2 m+2-nCO , Cm H2m+2-nOCO (m 

= 1-3, p = l~4) 



4/30/2007, EAST Version: 2.1.0.14 



1 

soffit, ^mv^^mxwji-^^^yiv- 

^*>§«* i -JSseR-( OC 2 H4 CN) n 
«W««fi. iCf. ±E«+. n=l~4. RJiTie 

R : Cm H2m+2-n , Cm H2m+2-n (OC2 H4 ) 

p , Cm H2m+2-nCO , Cm H2m+2-nOCO ( m 

= 1-3, p=1— 4) 

[ffit!3] m&Mcgfl*. KBx*uv. Kifcr 
i lffl^IiJMt l/t*#*4M^lXI42Btt*># 

mm&ifi. 0 : 100-95 : 5<r)$mx'hmim3 

[11*115] 'J^7^*y£h"-7\ li&K-TUf 
C2 H 4 CN) n T*S*l4^ryxhdf-^fl:-&fljSr-fr 

5W, n = i~4. RfiTiewjicov^-rn^io-r-*) 
s. 

R : Cm H2m+2-n N Cm H2m + 2-n (OC2 H4 ) 

p s Cm H2mt2-nCO s Cm H2m+2-nOCO (m 

= 1 — 3, P=l-4) 

imm 6 1 mzyummm. xu- v y** im n 

[00 0 1] 
[0002] 

*W«Bi: LTffiffiSft£*«^LT/hIHL Sit 



2) 1tgB2 0 0 0-77 096 

2 

$m± -oX^h . W^HftflW)l?*t:i6A 6 L 

&Mzm%.ztix^h . mzmmmm^zntxmm 
mzmix^t. ztitxwmnktxmmjmiz 

10 ^JIS* s av k frb , KKxxrMft^iSfflBE fc tT 
[0003] L#>U «*UK»xxr/WF<?5ffiR!i«»« 

20 r-t l^u^* { 4>. mmmm^-f 
izim<mim±2-£z>cr>izimz®m.x'fo&> 

[0004] 

[f&wra&Lj: 3 kt iwm\ *wni$±ximmzm- 
®.L£ok-thh<nxh y ). v+*r&i&m&tom* 

StrjEfifc. !W-M:*y£F-7\ KK-TUI* 

30 [0005] 

y^K-r, m^-rimsEmk. ^m , j^M.nm 

^fix^«?firj)oT. IS#*i§«* i -<R^R-( OC 
2 H 4 CN), T^SfLS^ryxhdfML^-ftSr** 

ifiX^i,. 

40 [0006] <I<IT'. ±IE^+s n= 1-4 , RtiTffi 

[0007] R : Cm H2«+2-n s Cm H2m + 2-n ( OC 
! H< )p .Cm H2m + 2-nCO s Cm H2m + 2-nOC 

O (m=l-3, p=l-4) 
[0008] 

mwvmnmm] ar, *%wzmmzmw-t 

ft, V?VJ*kvytf><m&WtttMi. i>l<iz±tm 
50 ^Hftcom-etLH^^h. - y^r;k vy^v5:ffi 



4/30/2007, EAST Version: 2.1.0.14 



(3) 



2000-77096 



SSfflv^ifcj&J-C&S. «URi«Sfif«fc LT«iL i 
PFs , LiBF4 , LiC104 , L i SO3 C 
F3 , LiN (SO2 CF3 ) 2 . Li N (SO2 C2 
Fs ) 2 L i N ( SO2 CF3 ) (SOi C< F 9 ) , 
L i C (SOi C'Fs ) 3 «a>Jf-9AS*J|tVu Xt± 

blX\i. mH£. ^f/PyT/xf^x-f^. xf- 
^j/7/xf;H-> fTK yy7yxf;H-f^, x 10 

xf/l^xxf/K if;l/y7/xf/l'X^f/K 

yryxf/^-^- h^co^ryxhdf wt^S: 
m »4iJEia#WSWIt'W>T (OaRffx^y*? 



[0009] itf)J: 5 *SMfo6«»4)tL4aft t UTtiiJc 
5. i'TV x^;i/X- r/Ht-^ftJiSSbSfc i l/ffitt* 

#1 5 0*cm±t^«t:K^fci64SlSt:tJ^-c*W6 

uc< < . ^vtwimnt 0 tv- hmz ixm 

[00 10] 
[iSl] 





€ ft 


m & xt 


1 


«»2-^7/if*i-jft 


C Ha OC, H. C N 


2 


if*2-yr/if*i-7ft 


C: H, OC, H. CN 


3 




C 2 H 5 OC, H, OC, H. CN 


4 




NCC 2 H, OC, H < CN 


5 


Bi-Z-wiMSttfuwgj-* 


NCCi H« OCz H « OC, H, CN 


6 


«»2-i<7/if*i*7* 


CH 3 COOC, H, CN 


7 


if*2->7;if*iXr* 


C: Hi COOC* CN 


8 




CH, OCOOC, H< CN 


9 




NCC 2 H« OCOCz H 4 CN 



[0011] mmmimuz, 

immm] jar, xmiomwfci^xmmizx m i o o 1 3 ] {mmwm) jEmswut lx l i c o 

BW-&3&*« *SfflB{±ifLtcPR£S#l4 t> CDX'ltZW O2 8 7fiSgPi:«m«t LT^-#> 1 OfiiKS. 

[00 1 2] TEW^JHteLfcsP-aT, *»W)^-hs«50 «ktf*6«H i LX#V 7 -y-lfcfc- y r> 3fi;»a£?I£ 



4/30/2007, EAST Version: 2.1.0.14 



(4) ^2 00 0-7 7096 

5 6 
UEm&mtrWmL, * 1 : 4lZ%h£ oMiaVfz. ZOM£ : mmZ30um 

>izft®z-£XiEm&mAy v-mm ut. mz. z <wj rn vuy^nmzmmzfrmitxnTmm 

co*7V-ZiE®MmftX'bi2 0ummcoT>vi~'y m-hzt^nxfivmmm^LLtz. imcoil® 

^mco^m^-izm^vtzm. m^Lxu-nr^x /f/nii/tswi^Mfcfi lEm&xrsn. 

mz±y)msmz'n?ztiz£*)is-htt]E.®i® mx'ov-vzm&i. Tmyz^-hzmxm 

[0014] ( n mcoftm ) nm^m« 1 1 xmmi mftymMnz&'mzim uz . 

*9 Amm>tmm\x'h&xv? •vitv-v^y [oo 1 1 \ @itf>4>-t\ miES*®*, 2ti 

coxy i)-zmmmfox&i2o ummcomtmm i o o i s ] amm) iMcoy^mmmzm^tmm 

izfy~i l zmitiUz&, mmtxa->\.ruxmi,zx <o& w^Tvxh* wt£tt£#>-?7'-?-n5? hyt,z 

mmnzft o ztizx*) ^- h*mffiSr^. ^.Ltzwum^mzxm.mcon^m-<xwm 

[0015] ( #*mM®z.dmmcoftw ) m uz* i &muz. 

tzfcGwifrh9frt>m&tzimcD^T;xh*i'fc& too i 9 ] ^mMcommtitnmcommiMLmmm 

meo^&%tmm^]yy4o^m%t(7)M^m mtm\ m^mzn-ttWMMm.co^^miz^ 

(C. *ftttfcl/Tlmol/lfc$r*J:'3LiBF« * Itz. 

mm^^t, 9mmcomMmzmffiUz. [0020] 

[00 1 6] ±IE#«»?S+l^ tf'Jxf-wy^HM [^2] 





2 0 


- 1 Otfom&A 




99. 3% 


8 5.0% 


*8^2 


9 8. 5% 


8 4. 6% 




9 7.0% 


8 3. 5% 




9 7. 4% 


8 3. 9% 




9 6. 5% 


7 9. 4% 




9 8.8% 


8 4.8% 


*&BJ! 7 


9 7. 6% 


8 4.1% 




9 6. 7 % 


8 0. 0 % 


**9J9 


9 5.8% 


7 9.2% 




9 5.4% 


7 7.0% 



[0021] m coimx 0 . s/tvx iK*«siixf;wAjffl Uzttmicommtit 

m\,vz*%wn#*wgmz.dmMim*mmt lt«*5o mx- 1 o°c(^(tsffi^»«tt^'K#$^- 



4/30/2007, EAST Version: 2.1.0.14 



7 

[ 0 0 2 2 ] Kfc. *3fiBjj i co«^t Jt«W(0«fffiS:ffl 
V\ ittK2 0*Ct;:*5lvc, ?tttmE4. 1 OV, jfflK 
S3 7 . 5 m ATOTSPa'B WB«*ttT3BI*fTV\ 

m^xmmmm 1 5mAmih«E2 . 7 o vo**? 
-r. 

[0 0 2 3] 02rt>£>HJJf,fr£fcfc9, *36HH 1 
[00 24] 



[HI] 




(5) ^2 00 0-77 0 96 

8 

KfcWC, ffiffl«ftt. 7MM&Zto±.-t&Z 
[BnBaflWMWPU 

[01 ] *SKH<^Mc«»«Wlli<0KiiiBIT'ft6. 
[02 ] #3&HH 1 cOHtfffi fc it«MOHt?fil W A 7>\M 

m^Ltzmxhi. 

1 iEW 

10 2 II 
3 

4 tffi 

6 7li<5?5*-h 



[02] 




30 
20 
10 
0 



0 50 100 150 200 



4/30/2007, EAST Version: 2.1.0.14 



